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INTERNATIONAL PRELIMINARY 
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International application No. PCT/US99/22779 



i. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to In this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 1 7))\ 
Description, pages: 

1 -4,6-20 as originally filed 

5 5A as received on 1 7/1 1/2001 with letter of 05/1 1/2001 

Claims, No.: 

1 .20 as received on 1 7/1 1/2001 with letter of 05/1 1/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which Is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the Intemational application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-20 

No: Claims 

Inventive step (IS) Yes: Claims 5.9.13 

No: Claims 1-4,6-8,10-12,14-20 

Industrial applicability (lA) Yes: Claims 1-20 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

Vlli. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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V. Reasoned stat _ ment 

2. Citations and explanations 

2.1 Document GB-A-Se? 103 (D1), which is considered to represent the most relevant 
state of the art, discloses (cf . page 2, lines 34 to 47, Figs. 1 and 2) a pneumatic 
runflat tire 1 having two sidewalls 2 and two wedge inserts 3 disposed on an inner 
surface of each sidewall, each wedge insert comprising a plurality of 
circumferentially disposed segments (ribs) 4-8, each of which is separated from 
one another, during normal-inflated operation, by a plurality of intervening 
circumferential grooves (gaps) 9, and each groove is bounded by an outer surface 
of a given segment and an inner surface of an adjacent segment, the outer 
surface of a given segment and the inner surface of an adjacent segment 
intersecting at a hinge point (not mentioned in D1 but clearly visible in the drawing 
figures), and the segments 4-8 being therefore able to pivot with respect to each 
other. 

The tread and the carcass referred to in the preamble are common features to all 
radial tires. D1 is silent about the carcass type, but this feature does not seem to 
be relevant to the stated object. Since the invention relates to the runflat 
characteristics of the tire, the skilled person could make use of the sidewall inserts 
irrespective of the type of carcass ply. 

The subject-matter of independent claim 1 does not meet the requirements of 
Article 33(3) PCT regarding inventive step. 

2.2 The additional features of dependent claims 2 to 4 are also known from D1 , cf. 
Figs. 1 and 2. These claims do not involve an inventive step either. 

2.3 According to the description, page 16, lines 8-18, the additional feature of 
dependent claim 5 achieves the effect of preventing axial deflection of the 
sidewalls during runflat operation, as well as radial deflection. While this is not the 
solution to the stated problem, it contributes to improving the tire operation. The 
combination of the features of dependent claim 5 being neither known from, nor 
rendered obvious by, the available prior art, this claim is considered as involving 
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an inventive step (Article 33(3) PCT). 

2.4 The features introduced by dependent claims 6-8 do not result in any subject- 
matter which can be considered as involving an inventive step, since they are not 
relevant to the solution of the stated problem. 

2.5 Independent claim 9 is a repetition of claim 5 where the feature of the 
characterizing portion of claim 1 has been deleted. This claim seems to be 
superfluous, mainly taking into account that claim 5 has been positively 
considered. Claim 13 completes the wording of claim 5. 

2.6 Claims 10-12 and 14-17, when dependent on claim 5 instead of claim 9, would be 
equally inventive. However, claims 1 1 and 12 contain an effect ("axial deflection is 
substantially prevented") instead of a technical feature. 

2.7 The subject-matter of claims 18-20 cannot be considered as involving an inventive 
step, as already seen in section 2.4 above. 

VII. Certain defects 

The international application does not meet the requirement of Rule 6.1 (a) PCT, 
which says that the number of claims shall be reasonable in consideration of the 
nature of the invention claimed. It is referred in particular to claims 9 to 20. 

VIII. Certain observations 

The vague and imprecise statement in the description on page 20 ("... the spirit 
and scope of the invention ...") implies that the subject-matter for which protection 
is sought may be different to that defined by the claims, thereby resulting in lack of 
clarity (Article 6 PCT) when used to interpret them (see also the PCT Guidelines, 
lll-4.3a). 
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the invention described by the PCT/US98/13929 application 
thus addresses the design goals of full -inflated riding 
comfort, tire weight and extended runflat service life. 

Another example of a tire designed to be usable without 
5 normal inflation pressure is found in Great Britain Patent 
Specification No. 867,103, published May 2, 1961, which 
discloses a tire having a stiffener made of rubber and. 
attached to the inside of each sidewall. The stiffener 
extends circumf erentially, continuously all the way round the 

10 sidewall of the tire, and extends radially from a point near 
the radially inner extremity of the tire to a point near the 
center of the tread. The stiffener is divided into 
individual circumferential ribs, separated from each other by 
wedge-shaped gaps. 

15 OBJECTS OF THE INVENTION 

It is an object of the present invention to provide a 
runflat radial tire as defined in one or more of the appended 
claims and, as such, having the capability of being 
constructed to accomplish one or more of the following 

2 0 subsidiary objects. 

One object of the present invention is to provide a 
runflat radial tire having one or more wedge inserts in each 
sidewall, the axially innermost or first wedge insert 
providing to each sidewall a minimal reinforcing rigidity 

25 during full -inflated operation and maximum reinforcing 

rigidity during rxinflat operation, thereby providing Improved 
riding comfort and handling characteristics during noirmal- 
inflated operation as well as rigid structural support during 
runflat operation. 

30 Another object of the present invention is to provide a 

runflat radial tire that contains sidewall -reinforcing wedge 
inserts that are light in weight and which contribute minimal 
excess rolling resistance during noirmal- inflated operation. 
Yet another object of the present invention is to 

35 provide a rxinflat tire having a reduced heat generating 

potential during both normal inflated, high-speed operation 
and during runflat operation. 

Still another object of the present invention is to 
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provide a tire having an increased runflat operational 
service life and improved handling characteristics. 

And yet another object of the present inventipn is to 
apply the inventive concept to a variety of alternative 
5 carcass constructions, as described herein. 
SUMMARY OF THE INVENTION 

The present invention relates to a pneumatic radial ply 
runflat tire having a tread, a carcass comprising a radial 
ply structure, a belt structure located between the tread and 
10 the radial ply structure, an innerliner and two sidewalls 

each reinforced by one or more wedge inserts . The first or 

/ 
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What is claimed: 



1. A pneumatic radial ply runflat tire (70, 100) 
having a tread (72), a carcass structure (86) comprising at 
5 least one radial carcass ply (88), two sidewalls (80,82) and 
at least one wedge insert (50a', 50b') disposed on an inner 
surface of each sidewall (80, 82), each wedge insert 
comprising a plurality of circumf erentially disposed segments 
(52a'-52e') each of which is separated from one another, 
10 during normal-inflated operation, by a plurality of 
intervening circumferential grooves (54a'-54d'); and 

each groove is bounded by an outer surface* (56') of a 
given segment and an inner surface (58') of an adjacent 
segmenta- 
ls characterized in that: 

the outer surface of a given segment and the inner 
surface of an adjacent segment intersect at a hinge point P, 
and the segments can therefore pivot with respect to each 
other. 

20 2. The pneumatic radial ply runflat tire (70) of claim 

1 characterized in that: 

both the outer surface (56') and the inner surface (58') 
are flat. 

3. The pneumatic radial ply runflat tire (70) of claim 
25 1 characterized in that: 

each wedge insert has a saw-tooth shaped cross-section. 

4. The pneumatic radial ply runflat tire (70) of claim 
1 characterized in that the outer surface of a given insert 
and the inner surface of an adjacent insert engage each other 

30 during runflat operation. 

5. The pneumatic radial ply runflat tire (70) of claim 
1 characterized in that: 

the outer surface of a given insert and the inner 
surface of an adjacent insert are both non-flat surfaces. 
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6. The pneumatic radial ply runflat tire (70) of claim 
1 characterized in that: 

an inner liner (57) is disposed on the inner and outer 
surfaces of the segments. 
5 7. The pneumatic radial ply runflat tire (70) of claim 

1 characterized in that: 

an inner liner is disposed between the wedge insert and 
an inner ply (30) of the tire. 

8. The pneumatic radial ply runflat tire of claim 1, 
10 characterized in that: 

the length of the inner and outer surfaces of the 
segments extend less than the thickness of the insert. 

9. A pneumatic radial ply runflat tire (70, 100) 
having a tread (72) , a carcass structure (86) comprising at 

15 least one radial carcass ply (88), two sidewalls (80,82) and 
at least one wedge insert (50a', 50b') disposed on an inner 
surface of each sidewall (80, 82), each wedge insert 
comprising a plurality of circumferentially disposed segments 
(52a'-52e') each of which is separated from one another, 

20 during no2:mal-inf lated operation, by a plurality of 
intervening circumferential grooves (54a'-54d'); and 

each groove is bounded by an outer surface (56') of a 
given segment and an inner surface (58') of an adjacent 
segment; 

25 characterized in that: 

at least one of the outer surface of a given insert and 
the inner surface of an adjacent insert is a non-flat 
surface. 

10. The pneumatic radial ply runflat tire of claim 9, 
30 characterized in that: 

the outer surfaces (158) of selected ones of the 
segments are convex; and 

the inner surfaces (156) of selected ones of the 
segments are concave. 



AMENDED SHEET 



1-2001 



US992277$ 



11. The pnexjmatic radial ply runflat tire of claim 9, 
characterized in that: 

the outer surface of a given segment is convex; and 
the inner surface of an adjacent segment is concave; 
5 wherein during runflat operation, when the outer surface 

engages the inner surface, axial deflection is substantially 

prevented. 

12. The pneumatic radial ply runflat tire of claim 9, 
characterized in that: 

10 the outer surface of a given segment is concave; and 

the inner surface of an adjacent segment is convex; 
wherein during runflat operation, when the outer surface 

engages the inner surface, axial deflection is substantially 

prevented. 

15 13. The pneumatic radial ply runflat tire of claim 9, 

characterized in that: 

the outer surface of a given segment and the inner 
surface of an adjacent segment surfaces intersect at a hinge 
point P, and the. segments can therefore pivot with respect to 
20 each other. 

14- The pneumatic radial ply runflat tire of claim 9 
characterized in that the outer surface of a given insert and 
the inner surface of an. adjacent insert engage each other 
during runflat operation. 
25 15. The pneumatic radial ply runflat tire of claim 9 

characterized in that: 

an inner liner (57) is disposed on the inner and outer 
surfaces of the segments. 

16. The pneumatic radial ply runflat tire of claim 9 
30 characterized in that: 

an inner liner is disposed between the wedge insert and 
an inner ply (30) of the tire. 

17. The pneumatic radial ply runflat tire of claim 9, 
characterized in that: 
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the length of the inner and outer surfaces of the 
segments extend less than the thickness of the insert. 

18. A pneumatic radial ply runflat tire (70, 100) 
having a tread (72) , a carcass structure (86) comprising at 

5 least one radial carcass ply (88)^ two sidewalls (80,82) and 
at least one wedge insert (50a', 50b') disposed on an inner 
surface of each sidewall (80, 82), each wedge insert 
comprising a plurality of circumf erentially disposed segments 
(52a'-52e') each of which is separated from one another, 
10 during normal-inflated operation, by a plurality of 
intervening circumferential grooves (54a' -54d'); and 

each groove is bounded by an outer surface (56' ) of a 
given segment and an inner surface (58') of an adjacent 
segment; 

15 characterized in that: 

an inner liner (57) is disposed on a surface of the 
wedge insert. 

19. The pnexomatic radial ply runflat tire of claim 18, 
characterized in that: 

20 the surface of the wedge insert is the inner and outer 

surfaces of the segments. 

20. The pneumatic radial ply runflat tire of claim 18, 
characterized in that: 

the inner liner is disposed between the wedge insert and 
25 an inner ply (30) of the tire. 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 6 sheets. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70. 17)): 
Description, pages: 

1 -4,6-20 as originally filed 

5,5A as received on 1 7/1 1/2001 with letter of 05/1 1/2001 

Claims, No.: 

1 -20 as received on 1 7/1 1/2001 with letter of 05/1 1/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the International search (under Rule 23.1(b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written form. 

□ filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-20 

No: Claims 

Inventive step (IS) Yes: Claims 5,9,13 

No: Claims 1-4,6-8,10-12.14-20 

Industrial applicability (lA) Yes: Claims 1-20 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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V. Reasoned statem nt 

2. Citations and explanations 

2.1 Document GB-A-867 103 (D1). which is considered to represent the most relevant 
state of the art, discloses (cf. page 2, lines 34 to 47, Figs. 1 and 2) a pneumatic 
runflat tire 1 having two sidewalls 2 and two wedge Inserts 3 disposed on an inner 
surface of each sidewall, each wedge insert comprising a plurality of 
circumferentially disposed segments (ribs) 4-8, each of which is separated from 
one another, during normal-inflated operation, by a plurality of intervening 
circumferential grooves (gaps) 9, and each groove is bounded by an outer surface 
of a given segment and an inner surface of an adjacent segment, the outer 
surface of a given segment and the inner surface of an adjacent segment 
intersecting at a hinge point (not mentioned in D1 but clearly visible in the drawing 
figures), and the segments 4-8 being therefore able to pivot with respect to each 
other. 

The tread and the carcass referred to in the preamble are common features to all 
radial tires. D1 is silent about the carcass type, but this feature does not seem to 
be relevant to the stated object. Since the invention relates to the runflat 
characteristics of the tire, the skilled person could make use of the sidewall inserts 
irrespective of the type of carcass ply. 

The subject-matter of independent claim 1 does not meet the requirements of 
Article 33(3) PCT regarding inventive step. 

2.2 The additional features of dependent claims 2 to 4 are also known from D1 , cf. 
Figs, 1 and 2, These claims do not involve an inventive step either. 

2.3 According to the description, page 1 6, lines 8-1 8, the additional feature of 
dependent claim 5 achieves the effect of preventing axial deflection of the 
sidewalls during runflat operation, as well as radial deflection. While this is not the 
solution to the stated problem, it contributes to improving the tire operation. The 
combination of the features of dependent claim 5 being neither known from, nor 
rendered obvious by, the available prior art, this claim is considered as involving 
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an inventive step (Article 33(3) PCT). 

2.4 The features introduced by dependent claims 6-8 do not result in any subject- 
matter which can be considered as involving an inventive step, since they are not 
relevant to the solution of the stated problem. 

2.5 Independent claim 9 is a repetition of claim 5 where the feature of the 
characterizing portion of claim 1 has been deleted. This claim seems to be 
superfluous, mainly taking into account that claim 5 has been positively 
considered. Claim 13 completes the wording of claim 5. 

2.6 Claims 10-12 and 14-17, when dependent on claim 5 instead of claim 9, would be 
equally inventive. However, claims 11 and 12 contain an effect ("axial deflection is 
substantially prevented") instead of a technical feature. 

2.7 The subject-matter of claims 1 8-20 cannot be considered as involving an inventive 
step, as already seen in section 2.4 above. 

VII. Certain defects 

The international application does not meet the requirement of Rule 6.1(a) PCT, 
which says that the number of claims shall be reasonable in consideration of the 
nature of the invention claimed. It is referred in particular to claims 9 to 20. 

Vlil. Certain observations 

The vague and imprecise statement in the description on page 20 ("... the spirit 
and scope of the invention ...") implies that the subject-matter for which protection 
is sought may be different to that defined by the claims, thereby resulting in lack of 
clarity (Article 6 PCT) when used to interpret them (see also the PCT Guidelines, 
lll-4.3a). 
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thus ^addresses the design goals of full -inflated riding 
comfort, tire weight and extended runflat service life. 
OBJECTS OF THE INVENTION 

5 It is an object of the present invention to provide a 

runflat radial tire as defined in one or more of the appended 
claims and, as such, having the capability of being 
constructed to accomplish one or more of the following 
subsidiary objects. 

10 One object of the present invention is to provide a 

runflat radial tire having one or more wedge inserts in each 
sidewall, the axially innermost or first wedge insert 
providing to each sidewall a minimal reinforcing rigidity 
during full -inflated operation and maximum reinforcing 

15 rigidity during runflat operation, thereby providing improved 
riding comfort and handling characteristics during normal - 
inflated operation as well as rigid structural support during 
runflat operation . 

Another object of the present invention is to provide a 

20 runflat radial tire that contains sidewall -reinforcing wedge 
inserts that are light in weight and which contribute minimal 
excess rolling resistance during normal -inflated operation. 

Yet another object of the present invention is to 
provide a runflat tire having a reduced heat generating 

25 potential during both normal inflated, high-speed operation 
and during runflat operation. 

Still another object of the present invention is to 
provide a tire having an increased runflat operational 
service life and improved handling characteristics. 

30 And yet another object of the present invention is to 

apply the inventive concept to a variety of alternative 
carcass constructions, as described herein. 
SUMMARY OF THE INVENTION 

The present invention relates to a pneumatic radial ply 
35 runflat tire having a tread, a carcass comprising a radial 

ply structure, a belt structure located between the tread and 
the radial ply structure, an innerliner and two sidewalls 
each reinforced by one or more wedge inserts. The first or 
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What is Claim d: 

1. A pneumatic radial ply runflat tire (70,100) having 
a tread (72) , a carcass structure (86) comprising at least 
one radial carcass ply (88) and two bead regions (84a, 84b), a 
belt structure (74) between the tread and the radial carcass 
ply and two sidewalls (80,82) each reinforced by at least one 
circumf erentially disposed wedge insert (5&a',50b'), the tire 
(70) characterized by: 

the at least one circumf erentially disposed wedge insert 
(50a', 50b') within each sidewall (80,82) having a saw-tooth 
cross-sectional shape defined by a plurality 

circumf erentially disposed segments (52a'-52e') each of which 

is separated from each adjacent segment by a circumferential 
groove (54a'-54d') . 

2. The pneumatic radial ply runflat tire (70) of claim 

1 characterized in that both the radially outwardmost 
circumferential surface (56*) of each circumferential groove 

(54a'-54d') and the radially inwardmost circumferential 

surface (58') of each circumferential groove are flat. 

3. The pneumatic radial ply runflat tire (70) of claim 

1 characterized in that the radially outwardmost 
circumferential surface (156) of each circumferential groove 

(154a-154d) and the radially inwardmost circumferential 

surface (158) of each circumferential groove converge at the 

axially outwardmost and convex side of each circumf erentially 
disposed, saw-tooth shaped, sidewall^reinf orcing wedge insert 
(150a, 150b) . 

4. The pneumatic radial ply runflat tire (70) of claim 

2 characterized in that the outwardmost and inwardmost 
surfaces (56 ■,58') engage each other during runflat 

operation. 

5. The pneumatic radial ply runflat tire (70) of claim 
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1 characterized in that the radially outwardmost 
circumferential surface (156) of each circumferential groove 

(154a-154d) and the radially inwardmost circumferential 

surface (158) of each circumferential groove are non-flat 

surfaces . 

6. The pneumatic radial ply runflat tire (70) of claim 

5 characterized in that the radially outwardmost 
circumferential surface (56') of each circumferential groove 

(54a'-54d') and the radially inwardmost circumferential 

surface (58*) of each circumferential groove converge at the 

axially outwardmost end of the grooves (54a-54d) . 

7. The pneumatic radial ply runflat tire (70) of claim 

5 characterized in that the outwardmost and inwardmost 
surfaces (157,158) engage each other during runflat 

operation. 
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INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the intemational search report, one opportunity to amend the claims of the 
intemationaJ application. It should however be emphasized that, since all parts of the intemational application (claims, 
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The letter must indicate the differences between the claims as filed and the claims as arnended. It must, in 
F>articular, indicate, in connection with each claim appeanng in the international application (it being understood 
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(i) the claim is unchanged; 
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within one month from th date of mailing of this intemational search report, submit comments to this Authority. 
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